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SUBTRACTIVE DISPLAY DEVICE 



The invention relates to a subtractive display device comprising picture 
elements having sub-pixels, each sub-pixel having, viewed during operation in a direction 
nonnal to the substrates, at least two independently switchable electro-optical components, 
the device further comprising a color filter in which each sub-pixel color filter part absorbs or 
5 reflects one of a part of the optical spectral range the parts of the optical spectral range being 
substantially non -overlapping, the non -overlapping ranges together covering the optical 
spectral range . 

Display devices like TFT-LCDs are used in'laptop computers and in 
organizers, but also find an increasingly wider application in GSM telephones. Instead of 
10 LCDs, for example, (polymer) LED display devices are also being used. 

Apart firom these display effects which are well estabUshed by now other 
display techniques are evolving, which are suitable both for e. g. video applications, handheld 
applications and paper white applications. 

15 EP 0 347 790 describes the use of a subtractive display device based on three 

switchable layers, which each comprise a layer of liquid crystal material. The technology 
shown however is costiy since tturee different liquid crystal layers have to be provided with 
switching provisions (electrodes, driving electronics). Moreover there are technological 
problems in aUgning the (sub) pixels in three of such superposed layers. 

20 To overcome this problem the display device according to the invention 

comprises a color filter in which each sub-pixel color filter part absorbs or reflects one of a 
part of the optical spectral range, the device comprising means for controlling absorption or 
reflection of the remainder of the spectral range in each sub-pixel by the two iadependently 
switchable electro-optical components. 

25 In particular one of the two switchable electro-optical components in each sub- 

pixel is switchable between a substantially transparent or translucent state and a state 
absorbing or reflecting at least a first part of the remainder of the spectral range. Said 
component itself may absorb or reflect the part of the optical spectral range which has been 
absorbed or reflected by the color filter part. 
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The other of the two switchable electro-optical components in each sub-pixel 
may be switchable between a substantially transparent or translucent state and a state 
absorbing or reflecting the remaining part of the remainder of the spectral range or to a state 
substantially transparent or translucent to the remaining part of the remainder of the spectral 
5 range. Again this other component may absorb or reflect apart of the optical spectral range, 
which has been absorbed or reflected by the color filter part or another switchable electro- 
optical components 

In this Application a transparent or translucent state is understood to comprise 
also a state of the electro-optical component (such as e.g. a layer) in which Ught is slightly 

10 diffused or absorbed, but the main direction of the light propagation is maintained. An 
example is a so-called forward scattering layer. On the other hand an absorbing state is 
imderstood to comprise a partially translucent state. The layer (component) should have no or 
substantially negligible back-scattering. In the same way an absorbing state is understood to 
comprise a partially translucent state. As an example one may consider a transparent layer or 

1 5 component comprising a certain color, m this example red Ught. If a small number of such 
particles is present in the layer it will remain transparent to (red) light. If a substantial 
niunber of such particles (above a certain number) is present, the layer will however absorb 
red light. 

hi a preferred embodiment the color filter has cyan, magenta and yellow color 
20 filter parts while at least one the other of the two switchable electro-optical components in 
each sub-pixel is switchable between a substantially transparent or translucent state and one 
of the colors cyan, magenta and yellow. 

The display device can now be realized with two layers, which may have 
common substrates, leading to less cost and less Ught loss. EspeciaUy smce subtractive 
25 techniques are used the reflectivity (or transmissitivity) may reach value up to almost 67%. 

The invention in particular is useful to a principle discovered by the inventors 
so called layer break up, but on the other hand layer displacement may be used. 

Especially in the latter case the two switchable electro-optical layers may 
comprise a common part. So in the context of this AppUcation it is to be understood that 
30 "switchable layers" or "switchable components" may be separated by either a physical barrier 
such as a substrate or by an imaginary layer in said common part of the two switchable 
layers. 

In a preferential embodiment of the invention a picture element has at least 
two first fluids of different colors of the color filter part and a second fluid, the second fluid 
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being iimmscible with the first fluids within a space between the first support plate aad the 
second support plate, the second fluid bemg electroconductive or polar in which a picture 
element corresponds to a defined space having a wall part dividing the space into at least 
three sub-picture elements, in the first state each of the first fluids adjoining separate support 
plates within each sub-picture element. 

These and other aspects of the invention are apparent firom and will be 
elucidated with reference to the embodiments described hereinafter. 

hi the drawings: 

Fig. 1 is a diagrammatic cross-section of a part of a display device to explain 

the invention. 

Fig. 2 is a diagraimnatic cross-section of apart of a color display device 
according to the invention, while 

Figures 3 shows a further embodiment of the invention while 

Figure 4 shows anotho: diagrammatic cross-section of a part of a display 
device according to the invention and 

Figure 5 shows a further diagrammatic cross-section of a part of a display 

device according to the invention. 

The Figures are diagrammatic and not drawn to scale. Corresponding elements 

are generally denoted by the same reference numerals. 

Fig. 1 shows a diagrammatic cross-section of a part of a display device 1 
according to the invention. Between two transparent substrates or support plates 3,4 a first 
fluid 5 and a second fluid 6 are provided, which are immiscible with each other. The first 
fluid 5 is for instance an alkane like hexadecane or as iti this example a (silicone) oil. The 
second fluid 6 is electroconductive or polar, for instance water or a salt solution (e.g. a 

solution of KCl in water). 

In a first state, when no external voltage is applied (Fig. la) the fluids 5, 6 
adjom the first and second transparent support plates 3, 4 of e.g. glass or plastic. On the first 
support plate 3 a transparent electrode 7, for example indium (tin) oxide is provided and an 
intermediate hydrophobic layer 8, in this example an amorphous fluoropolymer (AF1600). 
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The inventors have found that when a voltage is applied (voltage soxirce 9) the 
layer 5 breaks up into small droplets ^ig. lb, fragmented film). Break-up occurs when the 
electrical energy gain is larger than the surface energy loss due to the creation of curved 
surfaces. As a very important aspect it was found that reversible switching between a 
5 continuous film and a firagmented film is achieved by means of the electrical switching 
means (voltage source 9). 

This effect can be used for electro - optical effects, especially (if a colored oil 
is used) for a display effect. This is achieved with an optically active oil, for example an 
opaque or reflective oil. hi other embodiments a fluid with optically active particles is used or 
10 a dye material is dissolved in the oil. The electro - optical effect may either be used in a 
transparent way, by using a back light, as for instance known firom LCD technology or ia a 
reflective way by using a (diffusive) reflector. 

The droplet size depends on the voltage applied, which in principle offers the 
possibility of introducing intermediate transmission (or reflection) states (gray levels). 
1 5 However it was also found that, upon break-up, the area firaction is reduced practically 

instantly to about 50%. It is ttierefore hard to obtain area fractions between 50% and 100 %. 
As a result, arbitrary analog gray scales in this particular range are difficult to be realized. 

On the other hand the contrast is limited by the fraction of area occupied by 
the droplets resulting after the break-up. At practical voltages (in view of driving the display 
20 with IC drivers) a minimal area fraction of about 25 % is observed. This can be decreased 
further by applying higher voltages which, however, would increase the dissipated power 
significantly and possibly preclude the use of low voltage IC drivers. 

Althougih in this example oil break up has been considered, similar arguments 
apply to a device base on fluid displacement. 
25 Such a fiirther embodiment is shown in Figure 2 which comprises two separate 

oil layers 5, 5' on either side of the fluid (water) 6. 

By either fabricating the pixel walls 13 out of a different material than the material of the 
layers 8, 8' (e.g. Teflon like AF 1600) or providing these walls 13 with such material 14 with 
a sufficiently high surface energy such that: 

30 

(S indicates the soUd barrier material 14) no oil film forms on the barriers or material 14. 
This means that the upper oil fihn 5' and the lower oil fibn 5 are ia no way connected to one 
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another in either the first or the second state. Each layer can now be switched independently 
by contacting the water 6 by means of a through-connection (electrode 12 in Figure 2) 
ttux)Ugh the upper (or lower) AF1600 layer. In practice this can be done by grounding the 
water 6 by means of electrode 12 and applying a voltage to eiflier electrode 7 or electrode 1 1 . 

5 The device further comprises a diffuse white reflector 15. The viewing direction is indicated 
in Figure 2 by the arrows 16. 

Some examples of materials for which the mequality given above holds are 
parylene, PMMA (polymethyhnethacrylate) and glass. 

By giving tihe layers 5, 5' different colors, e.g. by introducing a dye, color 

10 displays are realized. This will be elucidated in the next example in which subtractive colors 
are used (Figure 3). If two oil-layers 5 inside each sub-pixel are used one primary color per 
sub-pixel can be achieved. If a fibted subtractive color filter 21 is provided on top, a major 
improvement of the display performance is obtained. The pixel shown in Figure 3 consists of 
three sub-pixels A, B and C. In each of the sub-pixels the .oider of the subtractive colors 

15 alternates, i.e. M(agenta), C(yan), Y(ellow) for sub-pixel A, C(yan), Y(ellow), M(agenta), for 
sub-pixel B and Y(ellow), M(agenta), C(yan) for sub-pixel C. 

It is now possible to make each of the primary colors in at least two of the sub- 
pixels. For instance in sub-pixel A, the magenta color filter part 21M absorbs green and the 
(switchable) yellow bottom oil layer 5Y absorbs blue. If the top cyan oil layer 5C, which 

20 absorbs red is switched to a transparent state, the red light is reflected by the white 
background layer (reflector 22) and sub-pixel A will appear red. 

In a similar way sub-pixel C will appear red by switching the bottom oil layer 
5C to a transparent state. For sub-pixel B, the cyan color filter 21 C absorbs red and if none 
of the oil layers 5 Y, 5M in B are switched to the transparent state the sub-pixel B will appear 

25 black- Since the sub-pixels are sufficiently small the human eye does not distinguish the 

individual responses and the total pixel will appear red with a maximimi brightness of 67%. 
Other colors can be obtained in a similar fashion. A summary of the colors and the 
corresponding voltage states are given in Table 1. 



30 
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Table 1 



The absoiption by the (switchable) yellow bottom oil layer as described above 
for sub-pixel A can also be obtained by using a blue oil without loss of brightness for the 
whole pixel. If the configuration of Figure 3 is summarized schematically as shown in 
Table 2, 



color filter 
element 


sub-pixel 
(in Fig. 3) 


switching 
component 1 


switching 
component 2 


cyan 
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yellow 


magenta 


magenta 
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cyan 


yellow 


yellow 


C 


magenta 


cyan 



) Table 2 

similar results ate obtained with the configiirations as svuoimarized in Tables 3, 4, and 5 
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Table 3 
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Table 4 
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5 

Tables 



The protective scope of the invention is not limited to the embodiments 

described. 

10 Figure 4 for exai^ple shows an embodiment of a transmissive display in which 

the pixel walls 13 enclose a layar of a hquid arystal material 45 comprising a dye, which 
switches between a transparent or translucent and a dyed phase, the dyes coloring the sub- 
pixel layers Y(ellow)and C(yan) for sub-pixel A, M(agenta) and Y(ellow), for sub-pixel B 
and C(yan) and M(agenta) for sub-pixel C. Together with the color filter elements 21M, 

15 21,C and 21 Y Table 1 of the previous example now holds again. Electrodes for driving the 
display and further electronics are not shown in Figure 5. The pixel walls 13 may enclose 
single (sub) pixels or a column or a row of such (sub) pixels. The display comprises a 
(schematically shown) backlight 40. The other reference numerals have the same meaning as 
those in Figures 2, 3. 

20 Furthermore the invention is applicable to other display mechanisms which 

switch between a transparent or translucent state and a colored state, like electrochromic and 
electrophoretic displays. An example is given in Figure 5, which shows a display sub-pixel 
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having a magenta color filter element 21M. The reservoir 56 cx>mprises a substantially 
transparent or translucent fluid while the auxiliary reservoirs 57 comprise particles, 58Y and 
58C, which absorb at least blue and at least red respectively. By providing electrodes 5 1, 52, 
53 with appropriate voltages the particles 58 move to the reservoir 56. The electro-optical 
5 components (particles, 58Y and 58C) are now intermixed within the reservoir 56. The 
auxiliary reservoirs 57 are provided with a black mask 59. 

The particles do not have to be fiilly mobile and may also be partially fixed, 
for instance a working device can be based on a Cholesteric Liquid Crystal material of two 
difiFerent colors in which witching between a transparent or translucent state and a reflective 
10 state occurs at different voltages for different colors. The CLC material does not necessarily 
have to be a layer. It can also have the form of encapsulated flakes or particles. 

Layers comprising such capsules or other layers comprising (switchable) 
reflecting or absorbing particles do not need to be completely tran^arent, as long as the main 
direction of the light propagation is maintained (translucent or forward scattering layers). 
1 5 Scattering may even be advantageous, provided no significant backscattering occurs, to 
obtain better absorption, leading to thinner layers. To fliis end the pixel walls 13 may be 
provided with a reflecting or absorbing layer. 

In the example the color filter part absorb (or reflect) the colors cyan, magenta 
and yellow. In principle the device can also be based on a color filter having colors which 
20 absorb (or reflect) other parts of the optical spectral range and adapting the switchable 

components (layers) accordingly. For example one could use a first sub-pixel having a color 
filter part absorbing in the range 550 - 650 run, a second sub-pixel having a color filter part 
absorbing in the range 450 - 550 nm and a third sub-pixel having a color filter part absorbing 
m the range 400- 450 imi and 650 - 7000 nm. The optical spectral range on the other hand 
25 may include infrared and ultraviolet. 

In general a device according to the invention can be understood as having a 
color filter in which n sub-pixel color filter parts absorber reflect n parts of the optical 
spectral range (preferably non-overlapping or having mhiimal overlap), the device 
comprising (n-1) switchable electro-optical components for controlling absorption or 
30 reflection of the remainder of the spectral range in each sub-pixel. 

Although in the examples absorbing color filter parts have been considered, 
the color filter parts may also be reflecting the (parts of) the optical spectral range 

The invention resides in each and every novel characteristic feature and each 
and every combination of characteristic features. Reference numerals in the claims do not 
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limit their protective scope. Use of the verb "to comprise" and its conjugations does not 
exclude the presence of elements other than those stated in the claims. Use of the article "a" 
or "an" preceding an element does not exclude the presence of a plurality of such elements. 
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1. A subtractive display device comprising picture elements having sub-pixels, 

each sub-pixel having, viewed during operation in a direction normal to the substrates, at 
least two independently switchable electro-optical components, the device further comprising 
a color filter m which each sub-pixel color filter part absorbs or reflects one of a part of the 
5 optical spectral range, the parts of the optical spectral range being substantially non - 
overlapping, the device comprising means for controlling absorption or reflection of 
remaining parts of the spectral range in each sub-pixel by the at least two switchable electro- 
optical components , the non -overlapping ranges together covering the optical spectral range 

10 2, A subtractive display device according to claim 1 in which one of the at least 

two switchable electro-optical components in each sub-pixel is switchable between a 
substantially transparent or translucent state and a state absorbing or reflecting a first part of 
the remainder of the spectral range. 

15 3. A subtractive display device according to claim 2 in which at least one fiirther 

switchable electro-optical component in each sub-pixel is switchable between a substantially 
transparent or translucent state and a state absorbing or reflecting the remainder of the 
spectral range. 

20 4. A subtractive display device according to claim 2 in which at least one further 

of the at least two switchable electro-optical components in each sub-pixel is switchable 
between a substantially transparent or translucent state and a state substantially transparent or 
translucent to a part of the remainder of the spectral range. 

25 5. A subtractive display device according to claim 2 or 4 m which at least one 

further switchable electro-optical component in each sub-pixel is switchable between a 
substantially transparent or translucent state and a state substantially transparent or 
translucent to the remainder of the spectral range. 



wo 03/071347 PCT/IB03/00454 

11 

6. A subtractive display device according to claim 2 having cyan, magenta and 
yellow color filter parts, at least one of two switchable electro-optical components in each 
sub-pixel being switchable between a substantially transparent or translucent state and one of 
the colors cyan, magenta and yellow. 

5 

7. A subtractive display device according to claim 6 the other of the two 
switchable electro-optical components in each sub-pixel being switchable between a 
substantially transparent or translucent state and one of the colors cyan, magenta and yellow. 

10 8, A subtractive display device according to claim 2 having cyan, magenta and 

yellow color filter parts, at least one of two switchable electro-optical components in each 
sub-pixel being switchable between a substantially transparCTt or translucent state and one of 
the colors cyan, magenta and yellow, the other of the two switchable electro-optical 
components in each sub-pixel being switchable between a substantially transparent or 

IS translucent state and the colors red, green and blue. 

9. A display device according to Claim 1 or 2 in which a sub-pixel corresponds 

to a defined space. 

20 10. A display device according to Claim 1 each sub-pixel having between a first 

support plate and a second support plate, viewed in a direction normal to the substrates, at 
least two switchable electro-optical layers, the device comprising means for creating at least 
two different states in each layer, the layers in a sub-pixel switching between a substantially 
transparent or translucent state and two difTerent colors. 

25 

11. A display device according Claim 1 0 having at least two first fluids of 

diflEerent colors of the color filter part and a second fluid, the second fluids being immiscible 
with the first fluids within a space between the first support plate and the second support 
plate, the second fluid being electroconductive or polar in which a picture element 
30 corresponds to a defined space having a wall part dividing the space into at least three sub- 
picture elements, in the first state each of the first fluids adjoining separate support plates 
within each sub-picture element. 
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12. A display device according to Claim 1 which comprises an absorber or a 
reflector at the side of one of the substrates. 

13. A subtractive display device comprising picture elements having sub-pixels, 
5 each sub-pixel having, viewed dmiag operation in a direction noimal to the substrates, n 

independently switohable electro-optical components (n> 2), the device further comprising a 
color filter in which each sub-pixel color filter part absorbs or reflects one of a part of the 
optical spectral range, the parts of the optical spectral range being substantially non - 
overlapping , the device comprising means for controlling absorption or reflection of 
10 remaining parts of the spectral range in each sub-pixel by (n-1) switchable electro-optical 
components , the non -K)verlq)ping ranges together covering the optical spectral range 
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Reel , Frame , or for which a copy thereof is attached. 



2. From: To: 

The document was recorded in the United States Patent and Trademark Office at 
Reel , Frame , or for which a copy thereof is attached. 

3. From: To: 

The document was recorded In the United States Patent and Trademark Office at 
Reel , Frame , or for which a copy thereof Is attached. 



[ ] Additional documents In the chain of title are listed on a supplemental sheet. 

[ ] Copies of assignments or other documents in the chain of title are attached. 

[NOTE: A separate copy {i.e., the original assignment document or a tme copy of the original document) 
must be submitted to Assignment Division in accordance with 37 CFR Part 3, if the assignment is to be 
recorded In the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

18-AUG>Q4 Kevin Simons. Reg. No. 45.110 

Date ^ Typed^ printed name 

(408) 474-9075 



Typed Of printed 



Telephone number Signature 

Patent Attorney 



Title 



This collection of Information is required by 37 CFR 3.73(b). The infomiation is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Infomiation Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



tfyou need assistance in completing the form, call 1-800-970-9199 and seiect option 2. 
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

(includes Reference to PCT International Applications) 



ATTORNEY'S DOCKET 
NUMBER 

PHNL020130 US 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled: "Subtractive display device" the specification of which (check only one item below): 

□ is attached hereto. 

□ was filed as United States application 
Serial No 
on 

and was amended 
on 



S was filed as PCT intemational application 
Number PCT/IB03/00454 
On 



07 February 2003 



and was amended under PCT Article 19 
on 



(if applicable). 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

i acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Title 37. Code of Federal Regulations. § 1 .56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 of any foreign application(s) for patent 
or inventor's certificate or of any PCT international application(s) designating at least one country other than the United 
States of America listed below and have identified below any foreign application(s) for patent or inventor's certificate or 
any PCT international application(s) designating at least one country other than the United States of America filed by me 
on the same subject matter having a filing date before that of the application(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. 119: 


COUNTRY 


APPLICATION NUMBER 


DATE OF FILING 
DAY, MONTH, YEAR 


PRIORITY 
CLAIMED UNDER 
35 use 119 


Europe 


02075675.5 


19 February 2002 


YES 



































U.S. DEPARTMENT OF COMMERCE -Patent and Trademarks Office 

(July 1994) 
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Combined Declaration For Patent Application and Power of Attorney (Continued) 
(includes Reference, to PCT International Applications) 



Attorneys Docket Number 

PHNL020130 US 



POWER OF ATTORNEY: As a named inventor. I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and 
transact all business In the Patent and Trademark Office connected therewith. (List name and registration number) 



Jack E. Haken, Reg. No. 26,902 
Michael E. Marion, Reg. No. 32, 266 
Edward M. Blocker, Reg. No. 30,245 


Direct Telephone Calls to: 
(name and telephone number) 
(914)332-0222 


201 


FULL NAME OF 
INVENTOR 


FAMILY NAME 

FEENSTRA 


FIRST GIVEN NAME 


SECOND GIVEN NAME 

Johannes 


RESIDENCE & 
CITIZENSHIP 


CITY 

Eindhoven |vj i_>: 


STATE OR FOREIGN COUNTRY 

The Netherlands 


COUNTRY OF CITIZENSHIP 

The Netherlands 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 

Prof. Holstlaan 6 


CITY 

5656 AA Eindhoven 


STATE & ZIP CODE/COUNTRY 

The Netherlands 


202 


FULL NAME OF 
INVENTOR 


FAMILY NAME 

HAYES 


FIRST GIVEN NAME 

Robert 


SECOND GIVEN NAME 

Andrew 


RESIDENCE & 
CITIZENSHIP 


CITY 

Eindhoven 


STATE OR FOREIGN COUNTRY 

The Netherlands 


COUNTRY OF CITIZENSHIP 

Australia 


POST OFFICE 
ADDRESS 


POST OFFICE ADDRESS 

Prof. Holstlaan 6 


CITY 

5656 AA Eindhoven 


STATE & ZIP CODE/COUNTRY 

The Netherlands 


203 


FULL NAME OF 
INVENTOR 


FAMILY NAME 

SCHLANGEN 


FIRST GIVEN NAME 

Lucas 


SECOND GIVEN NAME 

Josef Maria 


RESIDENCE & 
CITIZENSHIP 


CITY 

Eindhoven 


STATE OR FOREIGN COUNTRY 

The Netherlands 


COUNTRY OF CITIZENSHIP 

The Netherlands 


POST OFFICE 

ADDRESS 


POST OFFICE ADDRESS 

Prof. Holstlaan 6 


CITY 

5656 AA Eindhoven 


STATE & ZIP CODE/COUNTRY 

The Netherlands 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on Information and belief are believed 
to be true: and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under section 1001 if Title 1 8 of the United states Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 



SIGNATURE OF INVENTOR 201 


SIGNATURE OF INVENTOR 202 


SIGNATURE OF INVENTOR 203 


DATE 

08 September 2003 


DATE 


DATE 



U.S. DEPARTMENT OF COMMERCE- Patent and Trademarks Office 

(July 1994) 
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
(includes Reference to PCX International Applications) 



ATTORNEY'S DOCKET 
NUMBER 

PHNL020130 US 



As a below named inventor. I hereby declare that: 

My residence, post office address and citizenship are as stated next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled: "Subtractive display device" the specification of which (check only one item below): 

□ is attached hereto. 

O was filed as United States application 

Serial No 



on 



and was amended 
on 



^ was filed as PCT International application 
Number PCT/IB03/00454 
On 



07 February 2003 



and was amended under PCT Article 1 9 
on 



(if applicable). 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Title 37, Code of Federal Regulations. § 1.56(a)- 

I hereby claim foreign priority benefits under Title 35, United States Code, § 1 19 of any foreign application(s) for patent 
or inventor's certificate or of any PCT international appllcation(s) designating at least one country other than the United 
States of America listed below and have identified below any foreign application(s) for patent or inventor's certificate or 
any PCT international application(s) designating at least one country other than the United States of America filed by me 
on the same subject matter having a filing date before that of the application(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C, 119: 



COUNTRY 



APPLICATION NUMBER 



DATE OF FILING 
DAY. MONTH. YEAR 



PRIORITY 
CLAIMED UNDER 
35 use 119 



Europe 



02075675.5 



19 February 2002 



YES 



U.S. DEPARTMENT OF COMMERCE -Patent and Trademarks Office 

(July 1994) 

page 1 of 2 



Best Available Copy 



Combined Declaration For Patent Application and Power of Attorney (Continued) 
(includes Reference to PCT International Applications) 


Attorneys Docket Number 

PHNL020130 us 


POWER OF ATTORNEY: As a named Inventor, 1 hereby appoint the following attonney(s) and/or agent(s) to prosecute this application and 
transact ail business in the Patent and Trademark Office connected therewith. (List name and registration number) 

" ^ ' i \ r * i : - ■ • 


Jack E. Haken, Reg. No. 26,902 
Michael E., Marion, Reg. No. 32, 266 
Edward M. Blocker, Rfeg. No. 3.0,245 . 


Direct Telephone Calls to: 
(name and telephone number) 
(914)332-0222 



FULL NAME OF 
INVENTOR 



FAMILY NAME 

FEENSTRA 



FIRST GIVEN NAME 

Bokke 



Johannes 



201 



RESIDENCE & 
CITIZENSHIP 



CITY 

Eindhoven 



STATE OR FOREIGN COUNTRY 

The Netherlands 



COUNTRY OF CITIZENSHIP 

The Netherlands 



POST OFFICE 
ADDRESS 



POST OFFICE ADDRESS 

Prof. Hoistlaan 6 



CITY 

5656 AA Eindhoven 



STATE & ZIP CODE/COUNTRY 

The Netherlands 



FULL NAME OF 
INVENTOR 



FAMILY NAME 

HAYES 



FIRST GIVEN NAME 

Robert 



SECOND GIVEN NAME 

Andrew 



202 



RESIDENCE & 
CITIZENSHIP 



CITY 

Eindhoven 



V4 L,X 



STATE OR FOREIGN COUNTRY 

The Netherlands 



COUNTRY OF CITIZENSHIP 

Australia 



POST OFFICE 
ADDRESS 



POST OFFICE ADDRESS 

Prof. Hoistlaan 6 



CITY 

5656 AA Eindhoven 



STATE & ZIP CODE/COUNTRY 

The Netherlands 



203 



FULL NAME OF 
INVENTOR 

RESIDENCE & 
CITIZENSHIP 



FAMILY NAME 

SCHLANGEN 

CITY 

Eindhoven m l.-x 



FIRST GIVEN NAME 

Lucas 

STATE OR FOREIGN COUNTRY 

The Netherlands 



SECOND GIVEN NAME 

Josef Maria 

COUNTRY OF CITIZENSHIP 

The Netherlands 



POST OFFICE 
ADDRESS 



POST OFFICE ADDRESS 

Prof. Hoistlaan 6 



CITY 

5656 AA Eindhoven 



STATE & ZIP CODE/COUNTRY 

The Netherlands 



I hereby declare that all statements made herein of my own knowledge are true and that ail statements made on infomnation and belief are believed 
to be true: and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine 
or imprisonment, or both, under section 1 001 if Title 1 8 of the United states Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 



SIGNATURE OF INVENTOR 201 



SIGNATURE OF INVENTOR 202 




SIGNATURE OF INVENTOR 203 



DATE 



DATE 



DATE 



15 September 2003 



15 September 2003 



U.S. DEPARTIVIENT OF COMMERCE- Patent and Trademarks Office 

(July 1994) 
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